Stem cell activation sustains hereditary hypertrophy in hamster cardiomyopathy.
Recent studies have documented the presence of stem cells within the myocardium and their role in the repair of ischaemic injury. Nevertheless, the pathogenic role of stem cells in non-ischaemic myocardial diseases, as well as the factors potentially responsible for their activation, is still under debate. The present study demonstrates the presence of an increased number of c-kit positive, MDR-positive, and Sca-1-positive stem cells within the myocardium of hereditary delta-SG null hamsters, a spontaneously occurring model of hypertrophic cardiomyopathy. When hamsters are 80 days old, ie at the 'hypertrophic' stage of the disease, but without haemodynamic overload, these cells associate with a multitude of cells co-expressing c-kit, cMet, GATA4, or MEF-2, and proliferating myocytes co-expressing myosin heavy chain, telomerase, ki67 and cyclin B. Furthermore, at the same animal age, the number of myocardial cells co-expressing c-kit and Flk-1, and the number of capillary vessels, is also amplified. In order to identify factors potentially responsible for stem cell activation, the myocardial expression of HGF and cMet and HGF plasma levels were evaluated, demonstrating their increase in 80-day-old delta-SG null hamsters. To demonstrate the possible ability of HGF to induce stem cell differentiation, bone-marrow-derived mesenchymal stem cells were challenged with HGF at the same plasma concentration observed in vivo. HGF induced cMet phosphorylation, and caused loss of stem cell features and overexpression of MEF-2, TEF1, and MHC. Our results demonstrate that stem cell activation occurs within the cardiomyopathic myocardium, very likely to maintain an efficient cardiac architecture. In this context, elevated levels of HGF might play a role in induction of stem cell commitment to the cardiomyocyte lineage and in cardioprotection through its anti-apoptotic action. Consistently, when cytokine levels declined to physiological concentrations, as in 150-day-old cardiomyopathic animals, myocardial apoptosis prevailed, prejudicing cardiac function.